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Boston  Redevelopment  Authority 
City  Hall  Annex 
Boston,  Massachusetts 


Attention: 


Gentlemen; 


Mr.  Edward  J.  Logue 
Development  Administrator 


As  authorized  by  contract  with  you  dated  January  25, 
1962,  we  have  investigated  certain  utility  systems  within 
the  Charlestown  General  Neighborhood  Renewal  Plan  Area,  in 
the  City  of  Boston,  Mass.,  and  present  herewith  our  report 
on  the  same. 

Respectfully  submitted, 

WHITMAN  &  HOWARD,  INC. 
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Section  I.   SCOPE  OF  REPORT 

The  following  utility  systems  were  Investigated  and 
analyzed  as  they  pertain  to  the  Charlestown  General  Neighborhood 
Renewal  Plan  Area  (GNRP  Area): 

a.  Low  service  water  mains  of  a  size  sixteen  Inches 
(16")  In  diameter  or  larger; 

b.  High  service  water  mains  of  a  size  of  sixteen  Inches 
(16")  In  diameter  or  larger; 

c.  All  major  appurtenances  or  Installations  of  the 
water  utility  system  within  or  near  the  area  and/or 
affecting  the  area; 

d.  Sewer  mains  designed  to  carry  either  sanitary  sewage 
or  storm  and  surface  runoff  sewage  or.  If  appropriate, 
both  types  of  sewage  combined,  of  a  size  of  twenty- 
four  Inches  (24")  in  diameter  or  larger; 

e.  All  major  appurtenances  or  installations  of  the 
sewage  disposal  system  Including,  but  not  limited 
to,  pumping  stations,  siphons,  and  the  like,  found 
within  or  near  the  area  and/or  affecting  the  area; 

f.  All  police  and  fire  communication  lines  found  within 
or  near  the  area  and/or  affecting  the  area,  including, 
if  necessary,  installations  for  a  source  of  power, 
switching  terminals-,  and  the  like. 
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Section  II.   CHARLESTOWN  -  GENERAL  INFORMATION 

A .  Location 

The  limits  of  Charlestown  are  well  established  and 
fixed  by  corporate  boundaries  with  Cambridge,  Somervllle 
and  by  the  Mystic  River,  Boston  Harbor  and  the  Charles  River. 
The  entire  area  of  Charlestown  within  and  without  the  GNRP 
area  Is  well  built  up  with  housing  and  Industry.   The  GNRP 
Area  Itself  contains  all  the  housing  In  Charlestown.   Under 
these  circumstances  no  major  changes  In  population  affecting 
the  utilities  in  the  area  are  anticipated,  and  except  for 
such  factors  as  moderate  Increases  In  per  capita  water  con- 
sumption which  occur  historically,  no  changes  in  loads  on 
utility  systems  are  anticipated.   It  is  our  opinion  that  the 
Improvements  outlined  in  the  sections  pertaining  to  water 
system  and  sewerage  system  will  amply  provide  for  future 
increases  in  water  consumption  and  sanitary  sewage  flow. 

B.  Population  Trends 

Data  supplied  by  the  Boston  Redevelopment  Authority 
on  the  population  of  the  Charlestown  GNRP  area,  is  summarized 
as  follows: 

Year  Population 

1910  40,000 

1950  30,000 

i960  19,500 

after  renewal  21,500 
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Section  III.   MAPS 

Included  with  data  and  material  supplied  by  the 
Boston  Redevelopment  Authority  for  use  in  this  report  was 
a  basic  map  of  Charlestown.   With  the  aid  of  another  map 
outlining  the  areas  for  redevelopment j  together  with  noted 
comments  and  remarks  by  the  staff  of  the  Boston  Redevelopment 
Authority,  the  basic  map  was  revised  to  include  areas  of 
redevelopment.   The  revised  map  was  then  reproduced  and  used 
as  key  maps  for  the  following  categories. 

General  Title:  Charlestown,  Project 

No.  R-42,  Proposed 
Improvements. 

Map  No.  1-Easement  Locations 

2-Water  Distribution  System 

3-Sewerage  and  Drainage  System 

4-Fire  Alarm  System 

5-Pollce  Communications  System 
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Section  IV.   PATTERN  OF  PROPOSED  REDEVELOPKENT 

The  plan.  In  general,  contemplates  that  the  development 
of  the  Charlestown  Area  will  be  as  follows: 
A.   Street  Pattern 

1.  Rutherford  Avenue  Is  to  be  relocated  from  a  point 
near  the  land  of  the  former  State  Prison  southerly 
to  City  Square. 

2.  In  the  Sullivan  Square  vicinity,  the  area  bounded 
by  Rutherford  Avenue,  Baldwin  Street  and  the  Boston 
&  Maine  Railroad  is  slated  for  redevelopment.   All 
streets  in  this  area,  with  the  exception  of  Short 
Street,  will  be  discontinued.   Short  Street  will  be 
lengthened,  connecting  Main  Street  to  Bunker  Hill 
Street  to  Medford  Street.   Charles  Street,  Charles 
Street  Place,  Short  Court  and  Heal  Court  will  all 

be  diSGOuntinued.   From  the  intersection  with  Chappie 
Street,  Medford  Street  will  be  relocated  to  Sullivan 
Square,  forming  the  northern  boundary  of  the  area. 

3.  Medford  Street,  east  of  Monument  Street  to  Chelsea 
Street,  v;ill  be  discontinued. 

4.  The  intersection  of  Medford  and  Terminal  Streets 
will  be  revised  and  Terminal  Street  will  receive 
necessary  improvements.   These  revisions  will  change 
the  northern  perimeter  route,  alleviating  the  danger 
of  a  through  way  separating  housing  and  recreation 
areas . 
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5.  The  area  west  of  Sullivan  Square  is  scheduled 
for  renewal.   At  this  time,  however,  due  to 

the  lack  of  fixed  locations  of  proposed  highways 
and  the  possible  relocation  of  the  Metropolitan 
Transit  Authority  (MTA) ,  the  pattern  for 
development  is  indeterminate. 

6.  Austin  Street,  from  the  Cambridge  line  to  Main 
Street,  will  be  relocated  slightly  and  widened. 

7.  If  existing  MTA  overhead  structures  on  Main 
Street  are  eliminated,  reconstruction  of  this 
street  will  probably  be  proposed. 

B.   Land  Use 

1.  In  general,  only  minor  changes  in  land  use  between 
Main  Street  and  Medford  Street  are  contemplated. 
Structures  in  this  area  are  to  be  rehabilitated. 

2.  It  is  proposed  that  land  lying  between  Rutherford 
Avenue,  existing  and  relocated,  and  the  Boston  & 
Maine  Railroad,  from  the  old  State  Prison  site 
northerly  to  the  existing  trucking  and  dairy  facili- 
ties, be  developed  as  industrial  land. 
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3.  In  general,  the  area  between  Main  Street  and 
Rutherford  Avenue,  relocated  and  existing,  would 
be  developed  as  a  residential  area. 

4.  The  area  presently  lying  between  Medford  Street 
and  Terminal  Street  would  be  developed  as  a 
recreational  area  with  emphasis  on  organized 
sports.   Consideration  is  being  given  to  the 
development  of  the  South  Channel  as  either  a 
marina,  or  for  swimming,  or  both. 
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Section  V.   PROPOSED  EASEMENTS 

Map  No.  1,  Easement  Locations,  supplied  herewith,  shows 
the  recommended  location  of  certain  Important  easements  which 
will  be  required  to  properly  accomodate  the  various  utility 
systems.   Adjustments  can  be  made  In  the  location  of  certain 
of  these  proposed  easements  to  accommodate  the  detailed 
redevelopment  pattern. 

Easement  No.  1  Is  located  between  Short  Street  and 
relocated  Medford  Street,  and  will  provide  a  location 
for  a  proposed  new  l6-inch  water  main,  and  for  fire 
alarm  and  police  communications  systems.   This  easement 
may  be  relocated  within  reasonable  limits,  subject  to  a 
determination  of  proposed  land  use  requirements  in  the 
area  at  the  project  stage.   This  easement  is  considered 
necessary  to  provide  for  economical  relocation  of  utili- 
ties formerly  located  in  Main  Street  and  Bunker  Hill  Avenue 
Easement  No.  2  located  between  Main  Street  and  Rutherford 
Avenue,  Is  needed  for  a  new  water  main,  drain,  sanitary 
sewer  and  police  communications.   This  easement  is  desir- 
able as  a  substitute  location  for  existing  streets  which 
are  to  be  abandoned.   Again,  this  easement  may  be  re- 
located within  reasonable  limits,  after  thorough  analysis 
of  proposed  land  use  in  the  area  at  the  project  stage. 
Easement  No.  3  Is  proposed  for  the  purpose  of  maintain- 
ing Metropolitan  District  Commission  (MDC)  control 
over  the  existing  sewer  for  maintenance  and  repair. 
Reasons  for  recommending  that  the  sewer  not  be 
relocated  is  covered  in  Section  VII  of  this 
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report. 

Easement  No.  4  Is  proposed  for  the  purpose  of  malntaln- 
Inz   City  of  Boston  control  over  an  existing  water  main, 
combined  sewer,  and  fire  alarm  and  police  communica- 
tions system.   It  will  also  serve  as  a  location  for 
future  separated  sanitary  sewers  and  drains.   This 
easement  is  necessitated  by  the  discontinuance  of 
Medford  Street  as  shown  on  plans  for  redevelopment 
prepared  by  or  for  the  Boston  Redevelopment  Authority. 
Easement  No.  5. is  proposed  for  the  purpose  of  providing 
a  location  for  a  l6-inch  connection  between  the  proposed 
new  water  main  in  Rutherford  Avenue  and  the  existing 
water  main  in  Washington  Street. 
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Section  VI.   WATER  SYSTEM 


A.   Source  of  Water 


Water  Is  delivered  to  the  GNRP  Area  by  the  Metropo- 
litan District  Commission  (MDC)  at  two  locations.   One  Is 
on  Broadway/  near  the  Somervllle  Line,  where  a  24"  x  11" 
Venturl  Meter  Is  Installed.   This  meter  Is  backed  up  by 
36-lnch  and  24-lnch  supply  lines.   The  second  location  Is  on 
Perkins  Street  near  the  Somervllle  Line  where  a  30"  x  10" 
Venturl  Meter  Is  Installed.   This  meter  Is  presently  served 
by  the  same  two  principal  feeders  described  above,  but  we 
understand  that  the  MDC  proposes  to  relay  an  old  30-lnch  line 
on  Pearl  Street  In  Somervllle,  from  Walnut  Street  to  Mount 
Vernon  Street,  to  further  back  up  this  source  of  supply. 

The  meter  Installations  for  both  locations  are  similar  . 
consisting  of  a  steel,  water-tight  tank  located  under  the  side- 
walk.  These  tanks  contain  the  receiving  and  recording  devices 
and  are  connected  by  tubing  to  the  Venturl  Meters  which  are 
Installed  In  the  water  mains. 

The  recording  tank  or  so-called  meter  pit  on  Broad- 
way Is  located  In  the  north  sidewalk  about  50  feet  from  the 
Somervllle  Line.   The  one  at  Perkins  Street  Is  also  In  the 
north  sidewalk  about  50  feet  east  of  Mount  Pleasant  Street. 

Under  construction  Is  a  surface  connection  from 
the  MDC  tunnel  system  to  the  arterial  mains  of  the  MDC. 
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at  a  location  quite  close  to  the  points  of  metering,  but 
well  outside  the  GNRP  Area.   With  the  completion  of  the 
connections,  reliability  and  pressure  of  the  supply  will 
be  Improved,  although  the  existing  MDC  supply  is  considered 
highly  reliable. 

A  small  sector  of  the  GNRP  Area  at  high  elevation  is 
served  for  domestic  purposes  by  a  high  pressure  service 
system.   The  shaded  portion  on  Map  2  Indicates  the  high 
service  area.   The  supply  main  for  this  area,  as  shovm  on  the 
Map,  comes  to  Charlestown  from  Boston  via  the  Warren  Avenue 
Bridge.   This  section  of  the  supply  is  a  l6-lnch  main.   The 

pipe  is  reduced  to  12-lnches  south  of  Monument  Square  and  to 
10-lnches  north  of  Monument  Square,  then  continues  as  a  10-lnch 
line  to  the  serviced  area.   However,  at  the  present  time,  the 
high  service  area  is  being  supplied  by  an  auxiliary  pump,  pump- 
ing from  the  low  to  the  high  service  between  two  hydrants,  one 
in  each  system.   This  temporary  method  is  due  to  the  May  1962 
fire  on  the  Warren  Avenue  Bridge  which  resulted  in  the  collapse 
of  both  the  high  pressure  main  and  the  low  pressure  connection 
with  Boston. 

The  above  mentioned  auxiliary  pump  is  in  dally  use  from 
7:30  A.M.  to  7:30  P.M,,  which  is  the  peak  demand  period. 
During  the  remaining  period  of  each  day  the  high  service  area 
is  supplied  directly  from  the  low  pressure  system  through  a 
check  value  in  Auburn  Street.   The  area  can  be  adequately 
supplied  under  the  low  pressure  system  during  off  peak 

periods.   This  method  presents  no  change  in  fire  pro- 
tection as  the  fire  engine  pumpers  always  drew  water  from 
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the  low  pressure  system  through  the  Auburn  Street  check 
valve.   (When  the  high  pressure  system  was  operating  as 
designed,  the  fire  engine  pumpers  caused  a  drop  in  pressure 
sufficient  to  draw  from  the  low  pressure  system  which  is 
backed  by  a  greater  volume  of  water.) 

B.  Connections  with  Boston  Proper 

The  temporary  method  of  servicing  the  high  pressure 
system  will  continue  for  a  while  as  the  Warren  Avenue  Bridge 
supply  mains  will  not  be  repaired.   The  City  of  Boston  pro- 
poses to  construct  a  new  8-inch  high  service  feeder  over  the 
High  Bridge  to  replace  the  former  high  pressure  main.   We 
are  informed  that  there  are  no  plans  at  this  time  to  replace 
the  low  pressure  connection  which  also  collapsed  with  the 
Warren  Avenue  Bridge  fire. 

The  MDC  proposes  to  build  a  dam  in  the  vicinity  of 
Warren  Avenue  Bridge.   It  is  recommended  that  serious  considera- 
tion be  given  to  the  replacement  of  the  low  pressure  main  in 
connection  with  the  construction  of  this  proposed  dam,  or  that 
it  also  be  routed  along  the  High  Bridge. 

Reconstruction  of  the  low  pressure  connection  will  provide 
an  alternate  source  of  water  for  fire  protection  purposes  and 
Improve  present  fire  fighting  capabilities  especially  in  the 
City  Square-Chelsea  Street  Area. 

C.  Principal  Water  Mains 

Most  of  the  GNRP  Area  is  served  by  low  service  water  mains. 
Principal  mains,  owned  and  maintained  by  the  City  of  Boston  and 
shown  on  Map  No.  2,  Water  System,  are: 
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a  24-lnch  main  In  Medford  Street,  laid  in 
1937*  which  is  cement  lined; 

a  24-inch  main  in  Chelsea  Street  and  vicinity, 

laid  in  1887; 

a  20-inch  main  in  Chelsea  Street,  laid  before  l853; 

a  16-inch  main  in  Water  Street  and  vicinity,  laid 
in  1905; 

a  15-inch  main  in  Rutherford  Avenue  and  vicinity, 
laid  prior  in  1878; 

a  16-inch  main  in  Main  Street,  laid  in  1883 

D.   Flow  Tests_ 

Plow  tests  were  conducted  by  the  National  Board  of 
Fire  underwriters  (N.B.F.U.)  in  1951.   The  results  were  as 
follows: 

Location      Elevation   Totai^Piow^  Syd^-^^S^^!  ^Tino%. 

minute (gpm)  Closed  Open   Requ Avail., 

'      T   .  »      iA         P6fi0        54     50    5000   8000 
Rutherford  Ave.   Id        ^dou       9^     ^^ 

&  Chapman  St. 
(Low  Service) 

Bunker  Hill  and 

Mead  Streets  ^     ^    ^000   8OO 

(High  Service)    lOo  o^u        -^u     ±j  > 

Plow  tests  were  made  by  the  New  England  Fire  Insurance 
Rating  Association  on  Chelsea  Street  near  the  Boston  Naval  Ship- 
yard (low  service)  on  April  25,  1961.   These  tests  showed  that 
8,850  gallons  per  minute  was  available  at  20  pounds  per  »quare 
inch  residual  pressure  at  this  location,  as  versus  5,000  g.p.m. 
required. 
E.   Pressures 

Pressures  in  the  Low  and  High  Services  in  Charlestown 

were  determined  by  the  N.B.F.U.  in  1951  to  be  as  follows: 

Water  Pressure  in  p.s.i. 

Average  Maximum        Minimum 

Low  Service     47  54  29 

High  Service    65  73  -^° 
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The  above  data  Indicates  that  water  pressure  for 
domestic  consumption  Is  adequate,  although  the  minimum  of 
29  p.s.l.  observed  In  the  low  service  would  probably  require 
an  oversized  building  service  to  adequately  serve  some  of 
the  higher  buildings  In  the  location  studied. 
F.   Condition  of  Mains 

As  noted  In  C  above,  only  the  24-lnch  main  In  Medford 
Street  Is  of  recent  vintage  (1937).   All  other  principal 
mains  were  laid  prior  to  1905,  one  being  over  100  years  old. 
Cast  Iron  water  mains  which  are  not  provided  with  a  protective 
coating  or  lining  will  corrode,  with  a  resultant  decrease  In 
carrying  capacity. 

The  Hazen-Wllllams  "C"  value  may  be  called  a  friction 
factor,  and  Is  a  measure  of  the  effects  of  corrosion  upon  the 
carrying  capacity  of  pipes.   A  new  cement-lined,  tar  coated 
cast  Iron  pipe  has  a  "C"  value  of  about  13O  to  l40  and  will 
retain  this  "C"  value  for  many  years.   Unllned  cast  Iron  pipe 
will  loose  Its  carrying  capacity  over  a  period  of  years  due  to 
rust  deposits  and  growths  on  the  Inside  of  the  pipe,  resulting 
in  "C"  values  of  as  low  as  40  or  less. 

To  better  demonstrate  the  mathematical  meaning  of  the 

"C"  value,  the  following  table  Is  presented: 

EFFECT  OF  "C"  VALUE  ON  CARRYING  CAPACITY  OF  PIPES 

Dla.  Pipe      Loss  of  Head  In          Hazen-Willlams     Flow 
(inches)      1000  feet  of  pipe         "C"  Value          (gpm) 
due  to  friction  (feet)    

6  20*  130  475 

6  20  100  375 

6  20  90  330 

6  20  50  190 
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*20  feet  of  water  Is  equal  to  8.7  p.s.l. 

From  this  table,  it  Is  readily  seen  that  an  old 
unllned  6-lnch  pipe  having  a  "C"  of  50  will  carry  only 
40  percent  as  much  water  as  a  cement  lined  tar  coated  cast 
Iron  pipe  having  a  "C"  of  130  under  the  same  head  conditions. 

It  has  been  demonstrated  that  deterioration  of 
unllned  cast  iron  pipe  is  primarily  dependent  upon  the  age 
of  the  pipe  and  the  aggressiveness  or  corrosive  qualities  of 
the  water.   The  water  supplied  by  the  M.D.C.  is  undoubtedly 
one  of  the  finest  quality  waters  supplied  for  municipal 
purposes  to  any  metropolitan  area  in  the  world,  but  it  is 
the  experience  of  this  office  that  M.D.C.  water  is  aggressive. 
This  experience,  together  with  the  age  of  the  pipes  under 
study,  indicates  that  these  older  principal  mains  suffer 
from  corrosion  and  growths  (or  tuberculatlon)  resulting  in 
marked  loss  in  carrying  capacity  of  the  pipes. 

Investigations  into  losses  of  carrying  capacity  in 
unllned  cast  iron  pipes  have  been  made  by  Hazen  and  Williams 
among  tnthers,  and  the  results  are  published  in  their  "Hydraulic 
Tables".   The  average  effect  on  pipes  based  in  the  data  published 
in  "Hydraulic  Tables"  without  regard  to  the  quality  of  the  water 
carried  or  the  pipe  diameter  is  shown  graphically  on  Plate  1. 
This  graph  indicates  that  cast  iron  pipe  6o  years  old  will  have 
a  "C"  value  of  about  70,  that  pipe  80  years  old  will  have  a  "C" 
value  of  about  62,  and  that  pipe  100  years  old  will  have  a  "C" 
value  of  about  52.   Extrapolation  of  the  curve  to  ages  of  125 
to  150  years  would  lead  to  "C"  values  as  low  as  4o,  which 
represents  a  carrying  capacity  equivalent  to  about  30  percent 
of  that  of  a  new  cement-lined  cast  iron  pipe. 
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Fortunately,  economical  means  have  been  developed  for 
cleaning  and  cement  lining  the  interior  of  larger  cast  iron 
mains  in  place  in  the  ground.   The  process  restores  the  "C" 
coefficient  to  a  level  of  about  120,  or  about  85  to  90  per- 
cent of  the  carrying  capacity  of  a  new  pipe,  and  preserves  it 
at  that  level.   The  cost  of  cleaning  and  lining  mains  l6-inches 
in  diameter  and  larger  is  about  45  percent  or  less  than  that 
of  new  pipe,  even  Including  such  accommodations  as  provision 
of  above  ground  temporary  service  to  users  during  the  con- 
struction period. 
G.   Discussion 

1.  General  Appraisal; 

The  water  system  serving  the  GNRP  area  is  considered 
to  be  basically  adequate  to  meet  present  and  future  needs 
of  the  area  provided  existing  corroded  mains  are  cleaned;  and 
is  reliable  in  nature.   Pressures  afforded  are  generally  good, 
and  available  fire  flows  at  key  locations  are  in  accordance 
with  the  requirements  of  the  N.B.P.U.  except  as  noted  herein. 

2.  Deficiencies; 

Two  specific  deficiencies  exist  in  the  GNRP  area. 
One  deficiency  is  the  low  fire  flow  available  in  that  portion 
of  the  GNRP  area  served  by  the  high  service.   The  second  is  the 
corroded  condition  of  existing  old  water  mains. 
(1)   Area  served  by  High  Service 

With  respect  to  the  deficiency  noted  in  the  high 
service,  a  certain  economic  facts  should  be  considered. 
(a)  The  area  served  by  the  service  is  scheduled 
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for  rehabilitation,  not  renewal.   At  some  future 
date  any  or  all  streets  within  this  area,  and  the 
streets  in  which  high  service  feeder  mains  are  in- 
stalled may  be  relocated,  with  attendant  abandonment 

of  the  mains. 

(b)   No  discrimination  is  practiced  by  insurance 
underwriters  because  a  structure  is  served  by  the 
high  or  low  service.   Fire  insurance  rates  are 
generally  equalized.   Hence  improvements  in  avail- 
able fire  flows  within  this  area  would  result  in 
no  economic  benefits  to  the  residents. 
It  is  therefore  recommended  that  improvements  within  the  area 
serviced  by  the  high  service  be  deferred  until  such  time  as 
renewal  plans  are  complete  for  the  area,  and  the  proposed  new 
street  pattern  is  determined.   At  that  time  such  necessary 
improvements  as  pipe  relocations,  cleaning  and  cement-lining  of 
existing  pipe,  increases  in  diameter  of  pipe  serving  the  area, 
especially  sizes  12-inch  in  diameter  and  smaller,  should  be 

investigated. 

(2)   Condition  of  existing  mains: 

As  hereinbefore  discussed,  many  principal  mains 
in  the  GNRP  area  are  very  old,  their  carrying  capacity 
has  been  markedly  impaired  by  rust  and  tuberculation, 
and  they  should  be  cleaned  and  cement-lined  to  restore 
and  preserve  their  carrying  capacity.   The  question 
remains,  which  mains  should  receive  this  treatment? 


6-- 


Because  of  the  fact  that  the  low  service  water  system  Is 
normally  adequate  to  meet  requirements  for  fire  protection 
and  domestic  service.  It  Is  our  opinion  that  the  cleaning  and 
cement-lining  process  should  be  applied  In  a  selective  manner, 
to  mains  within  or  along  the  perimeter  of  areas  subject  to 
renewal  at  this  time.   Cleaning  and  lining  of  those  mains 
lying  within  areas  subject  to  rehabilitation  should  be  de- 
ferred until  such  time  as  these  areas  become  subject  to  renewal 
or  when  the  eventual  development  pattern  of  the  area  Is  deter- 
mined.  Then,  when  land  use  and  street  patterns  have  been  devel- 
oped, such  existing  mains  as  can  be  Incorporated  Into  the  new 
development  plan  should  be  cleaned  and  cement-lined. 
H.   Recommendations  for  Improvements 

Our  recommendations  for  Improvements  to  the  water  system 
within  the  GNRP  Area  are  as  follows: 

1.   Improvements  necessitated  by  Changes  in  Street  Pattern 

a  -  In  the  sector  where  Medford  Street  is  to  be  relocated, 
between  Baldwin  Street  and  Sullivan  Square,  a  new 
24-lnch  water  main  should  be  laid  in  the  new  street, 
b  -  In  the  sector  where  Main  Street  and  Bunker  Hill 

Street  are  to  be  abandoned,  between  Short  Street  and 
Sullivan  Square,  a  new  l6-inch  main  should  be  laid 
in  Short  Street  between  Main  and  Bunker  Hill  Streets 
and  across  a  proposed  right-of-way  or  easement  to 
connect  with  the  existing  l6-lnch  water  main. 
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c  -  In  the  area  between  Main  Street  and  Rutherford  Avenue, 
an  existing  l6-inch  main  is  located  in  existing  streets 
across  the  area  to  be  redeveloped.   This  main  is  im- 
portant in  supplying  water  for  fire  protection  purposes 
to  the  existing  and  proposed  industrial  sites  on  Ruther- 
ford Avenue.   In  its  present  location,  the  main  would 
probably  interfere  with  proposed  land  use.   In  an  effort 
to  restrict  utilities  to  as  few  locations  as  possible, 
relocation  of  this  main  to  a  proposed  easement  between 
Main  Street  and  Rutherford  Avenue  is  therefore  recommended 

d  -  An  existing  l6-inGh  main  would  interfere  with  land  use 
in  the  area  of  Rutherford  Avenue  and  Austin  Street.   It 
Is  recommended  that  this  main  be  extended  up  relocated 
Rutherford  Avenue,  and  across  a  short  easement  to  connect 
with  the  existing  l6-inch  main  in  Washington  Street. 

2 .   Improvements  necessitated  by  the  Condition  of 
Existing  MainsT 

a-  Rutherford  Avenue  Main. 

The  existing  l6-lnch  water  main  on  Rutherford  Avenue 

from  Sullivan  Square  to  the  old  State  Prison  site  is 

about  85  years  old,  and  is  in  close  proximity  to 

areas  to  be  renewed.   It  is  recommended  that  this 

main  be  cleaned  and  cement-lined. 
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3.   Other  Recommendations 

a-  Main  Street 

If  existing  MTA  overhead  structures  on  Main  Street 
are  eliminated   and  this  street  resurfaced^  it  is 
recorainended  that  the  existing  l6-inch  mains  in 
this  street  be  cleaned  and  cement-lined,  that  a 
new  S-lnch(about  )water  main  be  constructed  on  the 
south  side  of  this  street  to  eliminate  long  service 
replacements  in  this  street,  and  that  existing 
services  on  the  north  side  of  Main  Street  be  in- 
vestigated and  reviewed  as  necessary. 

b-  Certain  streets  in  rehabilitation  areas  may  be  re- 
constructed as  part  of  the  rehabilitation  renewal 
program.   In  these  locations,  the  condition  of  ex- 
isting  water  mains  and  services  should  be  investigated 
and  the  mains  cleaned  and  lined  or  relaid  and  services 
renewed  as  required. 
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I.   The  Front  Street  Fire 

On  May  10,  1962  Charlestown  witnessed  a  severe  fire 
along  Front  Street.   According  to  Information  received  from 
the  City  of  Boston  Water  Department  the  maximum  drop  In 
pressure  during  the  fire  was  only  5  pounds,  dropping  from 
52  to  47  pounds.   These  readings  were  made  on  known  reliable 
gauges  at  the  fire  station  on  Wlnthrop  Street.   (it  should 
be  noted  that  the  average  pressure  In  the  low  service  system, 
according  to  the  table  on  page  6-4,  Is  4?  pounds). 
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Section  VII.   SEWERAGE  AND  DRAINAGE  SYSTEMS 
A.   General  Description 

The  greater  part  of  the  Charlestown  GNRP  Area  Is 
presently  served  by  a  combined  system  of  sewers.  In  which 
sanitary  sewage  and  surface  water  are  collected  In  the 
same  pipe.   This  system,  owned  and  maintained  by  the  City 
of  Boston,  flows  by  gravity  In  several  directions  and 
ultimately  connects  to  an  Interceptor  sewer  at  about 
9  locations. 

The  Interceptor  sewer  Is  owned  and  maintained 
by  the  Metropolitan  District  Commission.   This  sewer  origi- 
nates at  Medford  and  Chelsea  Streets  and  substantially 
loops  around  Charlestown  along  the  Harbor  Front,  the  Charles 
River,  up  Rutherford  Avenue  to  Sullivan  Square,  thence  along 
Everett  and  Alford  Streets  to  a  pumping  station  by  the 
Mystic  River  In  Everett. 

This  system,  being  of  a  combined  type  along  with 
other  cities  and  townsuslng  the  M.D.C.  Interceptor  Sewer 
System,  has  at  each  connection  with  the  Interceptor  a 
regulating  device  (explained  later)  and  an  overflow  line 
to  the  river  or  harbor. 

The  regulator  Is  controlled  by  the  water  level  In 
the  Interceptor  sewerjas  the  water  level  rises  the  regulator 
restricts  and  finally  closes  off  flow  from  the  City  sewers 
to  the  Interceptor.   When  this  occurs  the  combined  City 
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sewage  and  drain  waters  are  diverted  to  the  overflow  pipes 
and  thus  to  the  rivers  and  harbor. 

Both  systems  are  designed  to  be  protected  from  tidal 
seepage  by  means  of  tide  gates  located  at  the  upper  end  of  the 
outfall  lines. 

The  above  description  refers  to  the  system  within  the 
Charlestown  GNRP  Area  as  It  was  originally  constructed  and 
intended  to  perform.   At  this  date  there  are  no  regulators  in 
operating  condition  within  the  area,  and  only  a  few  tide  gates 
are  in  operation. 
B.   Pollution  of  Rivers  and  Harbor 

Pollution  of  Mystic  and  Charles  Rivers  and  Boston 
Harbor  in  the  vicinity  of  Charlestown  is  considered  by  the 
Massachusetts  Department  of  Public  Health  to  be  basically 
attributable  to  three  factors  generally  existing  in  the 
North  Metropolitan  Sewerage  District. 

a.  The  MDC  pumping  station  and  mains  are  overloaded 
at  times  other  than  when  storms  are  tributary. 

b.  Some  sources  of  pollution  are  not  entering  the 
public  sewerage  system  at  the  present  time.   This 
applies  mainly  to  direct  outfalls  from  Industry 
and  residential  properties.   Further  detailed 
studies  of  such  outfalls  to  determine  pollution 
should  be  made  at  the  project  study  level. 

c.  Overflows  from  existing  combined  sewerage  systems 
caused  by  storms. 
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The  officials  of  the  M.D.C.  Sewer  Division  feel 
that  the  pumping  station  and  mains  covering  the  GNRP  area 
are  adequate  to  handle  flows  tributary  to  it,  (as  covered 
under  Paragraph  C  of  this  Section) .   However,  thei^e  is  at 
this  time  a  network  of  new  sewer  tunnels  under  construction 
leading  to  a  new  sewage  treatment  plant  on  Deer  Island. 
It  is  the  opinion  of  the  Department  of  Public  Health  that 
when  this  new  M.D.C.  system  is  completed,  the  overloading 
of  the  M.D.C.  interceptor  now  serving  the  Charlestown  GNRP 
area  will  be  alleviated.   A  detailed  explanation  concerning 
the  alleviation  of  overload  is  covered  under  Paragraph  C 
of  this  Section. 
C.   Metropolitan  District  Commission  Sewerage  System 

The  M.D.C.  interceptor  sewer  serving  Charlestown, 
originating  at  Medford  and  Chelsea  Streets  and  looping  around 
Charlestown  to  the  Mystic  River  as  described  above  is  shown 
on  Map  No.  3  accompanying  this  report. 

The  Everett  pumping  station  at  the  Mystic  River 
serving  the  Charlestown  interceptor  sewer  also  serves  a  portion 
of  Somervllle,  Cambridge  and  Belmont.   Somerville  and  Cambridge 
sewers  are  the  combined  type  system  while  Belmont's  system 
is  separated,  adding  only  sanitary  sewerage  to  the  M.D.C. 
system.   Sewage  from  Belmont,  Cambridge  and  Somervllle  is 
conveyed  by  the  large  M.D.C.  sewer  in  Roland  Street  and 
Cambridge  Street  to  Sullivan  Square,  where  it  is  joined  by 


7-3 


the  M.D.C.  Charlestown  Interceptor  sewer,  running  thence 
to  the  Everett  pumping  station. 

We  have  discussed  the  M.D.C.  system  with  officials 
of  the  Sewer  Division  and  their  opinions  are  as  follows: 

1.  The  Everett  pumping  station  is  of  adequate 
capacity  to  handle  flows  tributary  to  it. 

2.  The  M.D.C.  sewers  entering  this  station  may 
at  times  be  overloaded,  but  no  increase   in 
their  capacity  is  contemplated  as  they  are  con- 
sidered adequate  for  all  but  heavy  storm  flows. 
Further,  reconstinaction  of  tide  gates  and  regulator 
chambers  (see  later)  will  alleviate  the  overload- 
ing of  the  system  to  some  extent. 

3.   The  Construction  Division  of  the  M.D.C.  will,  in 
time,  (1964  or  1965)  eliminate  as  a  tributary  area 
to  the  Everett  pumping  station  a  large  portion  of 
Cambridge  and  all  of  Belmont  (See  Plate  2). 

Based  on  the  above,  it  is  our  opinion  that 
the  proposed  redevelopment  will  have  no  adverse  effects 
on  the  M.D.C.  sewerage  system,  and  that  if  improve- 
ments are  carried  out  as  later  outlined  herein,  the 
eventual  effect  will  be  to  help    minimize  overload- 
ing of  M.D.C.  sewers  by  eliminating  storm  and  tide 
water  from  the  system. 
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D,   City  of  Boston  Sewerage  System 

1.  General 

The  City  of  Boston  sewerage  system  serving  the 
GNRP  Area  Is  also  shown  on  Map  No.  3,  submitted 
herewith.   Size  of  principal  mains  are  shown, 
together  with  materials  of  construction  and  the 
year  of  Installation  where  known. 

2.  Age  of  Sewers 

Most  of  the  principal  sewer  mains  were  constructed 
between  the  years  188?  and  1900.   These  mains  were 
of  the  combined  type,  were  constructed  of  brick 
masonry,  and  were  egg  shaped.   The  egg  shaped  sewer 
was  widely  used  for  combined  sewers  during  that 
period  because  of  the  favorable  velocities  achieved 
at  low  flows  In  such  shapes. 

The  sewer  In  Rutherford  Avenue  between  Sullivan 
Square  and  the  site  of  the  old  state  prison  was  con- 
structed m  1919  and  1951,  and  Is  made  of  circular 
concrete  pipe.   The  circular  shape  came  Into  pre- 
ference during  the  early  1900 's  for  the  reason  that 
It  could  be  precast,  effecting  considerable  savings 
m  labor  costs  over  the  brick  sewers.   A  few  sewers 
are  shown  to  be  constructed  of  wood,  but  In  nearly 
all  cases  these  sewers  would  be  abandoned  as  a  result 
of  the  Improvements  proposed  herein. 
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3.   Condition  of  sewerage  system 

a.  Sewers 

Field  inspections  were  made  at  about  30  different 
manholes.   Because  of  such  limitations  as  size  of  sewer, 
depth  of  flow  J  etj.,  it  was  not  possible  to  evaluate  the 
actual  physical  condition  of  the  sewers  themselves, 
but  all  manholes  inspected  were  in  good  to  excellent 
condition,  which  would  indicate  that  the  sewers  them- 
selves were  in  ■comparable  condition.   Generally  accepted 
published  data  stipulate  that  brick  and  concrete  sewers 
will  have  the  following  relative  carrying  capacities, 

depending  on  the  condition  of  the  sewer: 

Carrying  Capacity 
Condition  (Per  Cent  of  Excellent) 

Excellent  100 

Good  92.5 

Pair  80 

On  the  basis  of  the  above  observations  and  data,  it  is  our 
opinion  that  age  has  had  little  effect  on  the  carrying  capa- 
city of  the  sewers  in  the  GNRP  Area. 

b .  Regulators,  Sumps  and  Tide  Gates 
1.   Purpose  and  Operation 

As  mentioned  above,  all  regulators  in  the 
GNRP  area  are  inoperative  and  for  the  most  part,  removed, 
and  only  a  few  tide  gates  remain  in  operating  condition. 
The  following  describes  how  they  were  designed  to  operate. 
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The  combined  sewers  in  the  Charlestown  GNRP  area  flow  to 
nine  connections  with  the  M.D.C.  interceptor  sewer.   At  each 
of  these  locations  the  flows  enter  a  manhole  equipped  with 
two  effluent  lines,  one^  the  lower  of  the  two,  directs 
the  flow  to  a  sump  manhole  which  acts  not  only  as  a  sump  collec' 
ting  debris  but  also  as  a  drop  manhole  to  the  level  of  the 
M  D.C.  interceptor  sewer.   From  the  sump  manhole  there  is 
a  line  about  15-lnches  in  diameter  leading  to  a  regulator 
chamber.   The  regulator  is,  in  effect,  a  float  regulated 
valve,  and  as  the  water  level  in  the  M.D.C.  interceptor 
sewer  rises,  the  float  lifts,  and  by  means  of  an  arm  pivoting 
near  its  center  causes  a  sluce  type  gate  valve  to  close  over 
the  influent  15-inch  line  from  the  sump  manhole.   When  the 
valve  is  in  the  closed  position  the  sump  manhole  fills, 
backing  up,  to  the  preceding  manhole  where,  as  the  level 
rises,  the  flow  is  diverted  to  another  manhole  containing 
a  tide  gate.   Prom  this  point  all  flows  are  released  to 
the  Mystic  River,  Charles  River  or  Boston  Harbor. 

The  tide  gates  used  in  the  Charlestown  GNRP  area  are 
of  two  types. 

a.  Metal  framed  wood  doors,  side  mounted,  hung  in 
pairs . 

b.  An  all  metal  gate  which  rises  above  the  pipe 
when  in  an  opened  position.  The  latter  has  been  used  by 
the  City  of  Boston  as  a  replacement  for  the  wooden  type. 
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The  type  of  control  of  the  regulators  described 
above  Is  called  "interceptor  control,"  and  Is 
the  least  desirable,  from  a  sanitary  viewpoint, 
of  the  various  control  systems  available  for  regu- 
lators.  The  system  is  undesirable  in  that  there  Is 
no  selectivity  of  control  of  the  dilution  of  the 
sewage  overflowed..  As  an  example,  a  flash  storm  in 
Cambridge  and  Somerville  which  by-passed  Charlestown 
could  cause  overloading  of  M.D.C.  sewers  resulting 
in  overflows  of  raw  sewage  at  points  in  Charlestown. 
Finally,  such  a  system  of  control  makes  estimates  of 
frequency  of  overflow,  and  quantitive  estimates  of 
pollution  as  measured  by  usual  standards  impossible 
to  determine.   However,  in  view  of  the  nature  of  the 
problem,  it  is  the  opinion  of  this  office  that  inter- 
ceptor control  of  regulators  should  be  continued  until 
such  time  as  the  sanitary  and  storm  systems  are  separated. 
E.   Discussion  of  Program  for  Improvements 
1,   Areas  Subject  to  Rehabilitation 

The  manner  of  development  of  the  GNRP  area  is  of 
considerable  significance  in  evaluating  the  sewerage 
system.   Generally,  the  area  north  of  Main  Street 
will  be  rehabilitated,  not  reconstructed.   Existing 
street  patterns  would  remain  relatively  unchanged 
in  areas  proposed  to  be  rehabilitated.   Properties 
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scheduled  for  rehabilitation  may  be  expected 

to  have  a  life  of  about  20  to  30  years,  according 

to  estimates  furnished  us  by  B.R.A. 

Complete  separation  of  sanitary  sewage  and  storm 

water  into  two  systems  is  undoubtedly  a  desirable 

target  in  any  area.   Certainly  the  age  (6O-8O  years) 

of  many  of  the  main  trunk  lines  of  the  City  of 

Boston  and  the  M.D.C.,  and  the  fact  that  these 

sewers  are  constructed  of  brick  might  indicate 

that  replacement  in  the  near  future  would  be  warranted. 

If  replacement  were  contemplated,  separation  of  the 

systems  'would  follovj  as  a  natural  consequence. 

However,  economic  considerations  will,  in  our 
opinion,  demonstrate  that  construction  of  separate 
storm  and  sanitary  sewage  collection  systems  is  not 
practical  at  this  time  in  areas  slated  for  rehabili- 
tation.  Such  construction  could  only  be  accomplished 
at  enormous  cost.   Then,  in  20  to  30  years,  it  may 
be  anticipated  that  the  rehabilitated  area  will  be 
subject  to  reconstruction,  with  attendant  revision 
of  street  patterns,  elimination  of  existing  streets, 
etc.  In  this  situation,  considerable  sections  of 
the  sewerage  system  would  be  subject  to  relocation 
and  abandonment.   Further,  separation  of  the  collec- 
tion systems  in  the  streets  would  necessitate  separa- 
tion of  the  systems  in  the  dwelling  or  structure. 
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which  would  place  a  considerable  burden  on  the 
property  owner,  in  the  form  of  costs  for  reconstruc- 
tion of  plumbing  systems.   At  the  present  time, 
sanitary  sewage  and  roof  drainage  from  many 
buildings  are  combined  within  the  structure  and 
enter  the  public  system  through  a  single  pipe. 

It  is  the  considered  opinion  of  this  office 
that  continued  use  of  the  existing  combined  sewers 
m  areas  to  be  rehabilitated  is  justified.   Annual 
costs  for  operation  and  maintenance  of  the  existing 
combined  sewerage  system  would  be  less  than  the 
annual  cost  of  debt  service  for  the  City's  share  of 
a  reconstructed  system.   This  conclusion,  together 
with  the  fact  that  a  large  part  of  a  reconstructed 
sewerage  system  would  be  subject  to  abandonment  and 
relocation  in  the  relatively  near  future,  leads  to 

the  opinion  given. 

A  definite  possibility  exists,  however,  that 
the  area  presently  prepared  to  be  rehabilitated  will 
be  renewed  on  a  lot  by  lot  baais  with  private  funds 
as  a  source  of  capital.   Under  these  circumstances, 
the  street  pattern  would  remain  virtually  unchanged, 
and  unless  some  provisions  were  made,  separate  sani- 
tary sewage  and  surface  drainage  systems  might  continue 
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to  be  impractical.   It  Is  therefore  recommended 
that  consideration  be  given  to  requiring  that 
plumbing  systems  in  new  structures  within  the 
GNRP  area  be  of  the  separate  type,  and  that 
separate  sanitary  and  storm  water  house  sewers  be 
laid  to  the  main  inthe  street.   Such  a  requirement 
would  insure  that  separation  could  be  effected  in 
the  street  at  some  future  date  without  undue  hard- 
ship on  owners  of  newly  constructed  buildings. 
2.   Areas  Subject  to  Renewal 

In  areas  subject  to  renewal  at  this  time,  pro- 
vision should  be  made  for  separate  storm  and  sani- 
tary sewers.   Further,  all  such  sewers  should  be 
designed  to  take  the  future  flow  from  tributary 
areas  which  are  presently  proposed  to  be  rehabilitated. 
When  these  areas  are  rehabilitated  at  some  future 
date,  minimum  expense  will  attend  the  construction 
of  separate  systems. 
F.   Proposed  Improvements  and  Recommendations 

Proposed  improvements  to  the  Sewerage  and  Drainage 
system  are  shown  on  Map  No.  3.   The  proposed  improvements  involve 
only  the  City  of  Boston  sewers. 

1.   Rutherford  Avenue  Vicinity 

Rutherford  Avenue  as  shown  on  Map  No.3>  including 
its  proposed  relocated  extension,  is,  along  with 
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Main  Street,  the  main  boundary  for  the  largest 
single  area  slated  for  redevelopment  In  the 
Charlestown  GNRP  area.   By  this  fact  alone  It  Is 
reasonable  to  assume  that  the  utilities  in  Ruther- 
ford Avenue  will  undergo  the  greatest  changes, 
a.   Existing  sewers  to  be  retained 

Starting  near  Sullivan  Square  and  running  In  a 
southeasterly  direction  on  Rutherford  Avenue 
are  two  City  of  Boston  sewer  lines.   The  sewer 
line  on  the  north  side  of  the  overpass  structure 
Is,  but  with  two  exceptions,  a  storm  drain.   The 
two  exceptions  are  small  sanitary  lines  which, 
by  means  of  the  redevelopment,  will  be  eliminated. 
The  sewer  line  on  the  south  side  of  the  overpass 
structure  is  combined  type.   This  sewer  carries 
the  storm  and  drain  flows  for  a  portion  of 
Rutherford  Avenue  and  also  serves  the  existing 
industries  along  the  south  side  of  Fhitherford 
Avenue  which  lie  outside  the  Charlestown  GNRP 
area.   Studies  should  be  made  in  this  area  at 
the  Project  Design  Stage  to  determine  what  problems 
may  be  presented  by  these  industries,  and  where 
their  wastes  should  be  directed,  1. e . ,  City  of 
Boston  sanitary  sewers,  proposed  City  of  Boston 
drains,  and/or  M.D.C.  sewers.   For  the  purpose  of 
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this  report  we  shall  assume  that  a  satisfactory 
method  of  separate  sanitary  and  storm  sewers 
in  this  area  will  eventually  be  Installed. 

At  point  4  on  Map  No.  3  the  two  above- 
mentioned  sewers  are  combined  Into  one  line. 
Up  to  this  point,  both  sewers  (hereafter  called 
drains)are  adequate  to  handle  all  flows  tributary 
to  them.   From  point  4  to  point  8  on  the  map 
the  drain  Is  adequate,  both  with  regard  to 
capacity  and  Invert  elevation.   Therefore,  It 
Is  our  recommendation  that  the  drains  as  shown 
on  Map  No,  3  from  point  5  to  point  8  be  continued 
as  storm  drains  only,  and  that  sanitary  sewers 
be  studied  In  more  advanced  project  planning 
phases.   (it  has  been  determined  that  when  and 
If  the  entire  GNflP  area  Is  separated  and  the 
network  of  mains  is  laid  out  with  a  reasonable 
number  of  connections  with  the  M.D.C.  Interceptor 
sewer,  no  sanitary  sewer  line  should  be  twenty- 
four  Inches  in  diameter  or  greater) . 

It  is  further  recommended  that  the  combined 
sewer  in  Main  Street  from  Baldwin  Street  to  and 
beyond  City  Square  remain.  This  line  can  serve 
as  an  Interceptor  for  the  combined  sewers  north- 
west of  Main  Street,  the  northwest  side  of  Main 
Street,  and  as  a  drain  Interceptor  for  portions 
of  the  redeveloped  area. 
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b.   Proposed  Drains 

At  the  present  time  there  is  only  one  line  over 
24- inches  in  diameter  carrying  flows  from  Main 
Street  to  Rutherford  Avenue.   Other  smaller 
lines  (not  shown  on  Map  No.  3)  will  be  abandoned 
under  redevelopment. 

According  to  our  studies,  the  one  connection 
mentioned  above  and  shown  between  points  8  and 
9  on  the  map  is  undersized  and  contains  a  large 
section  of  wooden  pipe.   We  therefore  recommend 
abandonment  of  this  line  and  propose  a  new  66- 
inch  Reinforced  Concrete  Culvert  Pipe  be  installed 
in  this  approximate  location. 

The  existing  drain  in  Rutherford  Avenue  between 
points  8  and  10  is  adequate  in  size  but  because 
the  M.D.C.  plans  to  construct  a  dam  in  the  vicinity 
of  the  Warren  Avenue  Bridge,  it  will  be  necessary 
to  construct  a  new  drain  from  point  8  to  a 
location  beyond  the  proposed  M.D.C.  dam.   The 
reason  for  extending  the  drain  below  the  dam 
is  to  prevent  the  pipe  from  remaining  surcharged 
by  the  backflow  of  the  river. 

The  section  of  pipe  between  points  8  and  10 
was  laid  at  a  grade  much  in  excess  of  minimum 
slopes,  therefore  to  attain  an  elevation  necessary 
to  outfall  below  the  dam  it  will  be  necessary  to 
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relay  this  section.   As  the  map  indicates,  this 
drain  should  be  located  between  the  M.D.C. 
Interceptor  sewer  and  the  Charles  River  to  avoid 
conflict. 

All  existing  outfalls  crossing  the  path  of 
the  above  mentioned  drain  should  be  abandoned. 
The  tide  gates  at  the  upper  end  of  these  lines 
should  be  replaced.   New  connections  equal  to 
the  carrying  capacity  of  the  existing  outfall 
should  be  constructed  between  the  tide  gate 
manhole  and  the  proposed  drain. 

The  proposed  Rutherford  Avenue  drain 
will  then  serve  all  the  outfalls  in  this  area 
as  an  interceptor  outfall.   The  exact  location 
for  the  end  of  the  drain  pipe  cannot  be  fixed 
at  this  time  as  the  engineers  for  the  M.D.C. 
have  not  as  yet  fixed  the  exact  location  of 
their  proposed  dam. 

While  this  pipe  is  described  as  a  drain,  it 
is  not,  at  this  time,  true  in  the  strictest  sense. 
By  means  of  construction  resulting  from  the 
redevelopment  program,  the  sewage  from  the  industries 
on  the  south  side  of  Rutherford  Avenue  and  the 
redeveloped  areas  may  be  separated;  thus  all  the 
piping  above  point  10  may  be  considered  as  storm 
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drains.   At  point  10  and  continuing  to  the 
outfall,  this  "Drain"  will  actually  be  a  combined 
sevjer  due  to  the  connecting  combined  outfalls. 

The  following  chart  (Plate  No.  3)  describes 
the  design  characteristics  of  proposed  drains 
and  combined  sewers  and  drains. 
M.D.C.  Interceptor  Sewer 

We  recommend  the  continuance  of  the  M.D.C. 
Interceptor  sewer  in  Its  present  location  based 
on  the  following  reasons. 

(1)  The  entire  interceptor  sewer  is  reportedly 
in  good  condition  and  does  not  appear  to  conflict 
with  or  restrict  any  known  proposals  at  this  time. 
(The  one  possible  exception  may  be  the  proposed 
highway  complex.   However,  any  changes  required 

by  such  highway  construction  would  be  the  respons- 
ibility of  the  State  Department  of  Public  Works). 

(2)  The  section  from  Front  Street  to  Rutherford 
Avenue  near  Dunstable  Street,  unlike  most  utilities, 
has  the  protection  of  at  least  fifteen  feet  of 
cover  throughout,  according  to  M.D.C.  plans. 

(3)  Of  the  portion  of  M.D.C.  sewer  passing 
through  the  area  of  redevelopment,  the  greatest 
amount  lies  in  an  area  adjacent  to  Austin  Street 
slated  for  M.D.C.  development,  which,  according  to 
M.D.C.  department  heads,  will  not  require 
realignment. 
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(4)   The  M.D.C.  has  Indicated  It  will  probably 
continue  to  allow  construction  over  its  sewer. 
Therefore,  until  a  proposal  exists  indicating  a 
threat  to  the  construction  safety  of  the  sewer, 
or  non-acceptance  by  the  M.D.C,  we  can  find  no 
reason  to  justify  the  relocation  of  about  1550 
feet  of  this  36-inch  sewer  at  a  cost  well  in 
excess  of  40  dollars iper  foot. 

2.  Sullivan  Square  Vicinity 

Improvements  in  this  area  are  necessitated  by  the 
abandonment  of  portions  of  existing  streets  (Bunker 
Hill  Avenue,  Main  Street,  etc.)  and  the  relocation  of 
Medford  Street.   The  streets  which  presently  exist 
and  are  to  be  abandoned  or  relocated  are  now  served 
by  combined  sewers.   It  is  therefore  proposed  that 
these  combined  sewers  be  relocated  to  conform  to  the 
new  proposed  street  pattern. 

3.  Sumps,  Regulators  and  Outfalls 

As  previously  discussed,  we  recommend  the  continuance 

of  the  existing  methods  of  control.   Therefore, it 

V/ill  be  necessary  to  Install  new  regulating  devices 

in  many  of  the  existing  regulator  manholes  and  in  some 

cases  at  new  locations.   The  locations  of  all  sumps 

and  regulators,  proposed  and  existing,  with  recommendations 

for  new  locations,  renewal  of  existing  locations  and 

abandonment,  are  listed  on  attached  Plate  4. 
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It  is  recommended  that  the  regulating  devices  be 
replaced  with  others  similar  In  design  to  the 
originals  In  order  to  avoid  the  expense  of  re- 
constructing the  chambers,  but  that  the  nevj  mechanisms 
be  constructed  of  stainless  steel  or  similar  corrosion 
resistant  materials.   Locations  of  regulating  devices 
recommended  to  be  replaced  are  covered  on  Plate  4. 
4.   Other  Improvements  and  Recommendations 

As  noted  on  map  No.  3,  on  Medford  Street  near  Starr 
King  Court,  there  is  an  existing  outfall  which  is 
in  poor  condition  and  the  brick  weir  has  been  built 
up  to  a  height  that  allows  little  or  no  overflow. 
We  recommend  that  this  outlet  be  sealed  off  and  the 
outfall  be  abandoned. 

Other  improvements  to  the  sewerage  and  drainage 
systems,  in  addition  to  those  previously  described, 
will  be  required.   However,  it  is  our  opinion  that 
these  Improvements  will,  in  nearly  all  Instances, 
require  pipes  of  less  than  24  Inches  in  diameter. 
Their  design  would,  therefore,  be  accomplished  at 
a  later  stage  in  the  project.   All  new  sewers  in 
redeveloped  areas  should  be  of  the  separate  type, 
and  their  design  should  provide  for  flows  from  all 
areas  which  may  be  tributary  at  some  future  date. 
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At  the  project  design  stage,  the  M.D.C.  connection 
and  outfall  system  located  at  point  J  on  Map  3 
should  be  thoroughly  Investigated.   Field  Investi- 
gations were  hampered  by  high  flows  and  available 
records  are  contradictory.   It  Is  not  known  at  this 
time  If  a  regulator  chamber  exists  at  this  location, 
but  It  Is  believed  that  there  Is  a  connection  with 
the  M.D.C.  Interceptor  sewer. 
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Section  VIII.   POLICE  COMMUNICATIONS  SYSTEM 

The  police  communications  system  Is  laid  In  ducts  owned 
and  maintained  for  the  most  part  by  the  New  England  Telephone 
&  Telegraph  Company.  System  components  such  as  wiring,  boxes, 
etc.  are  owned  and  maintained  by  the  City  of  Boston.   The 
existing  system,  together  with  recommended  Improvements  thereto, 
are  shown  on  the  accompanying  Map  No.  5. 

The  existing  police  communication  system  is  about  25 
years  old,  and  has  a  theoretical  life  of  about  30  years,  indicat- 
ing that  either  new  components  of  the  system  will  be  needed  in 
the  near  future,  or  that  costs  for  maintenance  and  repair  of  a 
system  approaching  obsolescence  will  increase.   We  are  informed, 
however,  that  overall  studies  of  the  police  communications  system 
are  being  conducted  by  the  Police  Department  in  conjunction  with 
other  experts,  to  first  determine  the  proper  distribution  of 
and  locations  for  boxes,  and  to  then  determine  what  Improvements 
to  the  system  will  be  required  to  Implement  the  recommendations 
for  box  locations.   It  is  anticipated  that  the  results  of  these 
studies  will  be  available  in  a  few  months.    Under  the  circumstances 
we  have  coordinated  our-^studies  with  the  Police  Department  with 
a  view  to  determining  what  Improvements  will  be  necessary  to 
meet  the  requirements  of  the  proposed  development  pattern  in 
the  GNRP  area,  leaving  the  analysis  for  improvements  to  the 
existing  system  for  the  results  of  the  overall  study  now  under 
way. 
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The  proposed  Impi^ovements  needed  to  meet  the  require- 
ments of  the  development  pattern  are  minor  in  scope,  and  are 
confined  to  the  Rutherford  Avenue  and  Short  Street  areas. 
Certain  of  these  proposed  improvements  will  be  dependent  upon 
the  location  of  new  ducts  to  be  laid  by  the  Telephone  Company. 
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Section  IX.   FIRE  ALARM  SYSTEM 

A.  General 

The  fire  alarm  system  consists  of  wiring  call  boxes, 
test  posts,  cable  boxes,  etc.   The  system  operates  from  direct 
current,  the  source  of  power  Is  rectifiers  with  floating 
batteries  for  standby,  located  at  59  the  Fenway,  Boston. 

The  fire  alarm  system  wiring,  like  the  police  communi- 
cations wiring,  utilizes  wherever  possible  the  section  of  the 
Telephone  Company  duct  system  set  aside  for  this  purpose  and 
this  method  comprises  the  greatest  portion  of  the  wiring.   In 
all  areas  requiring  fire  alarm  wiring  but  not  serviced  by 
telephone  ducts  (including  the  short  runs  to  the  call  boxes), 
the  ducts  are  owned  and  maintained  by  the  City  of  Boston  Fire 
Alarm  Division.   In  all  cases,  the  Fire  Alarm  Division  is 
responsible  for  the  maintenance  and  repair  of  the  wiring  within 
ducts,  whether  City  or  Telephone  Company  owned. 

B.  Condition 

The  condition  of  the  alarm  system  as  reported  by  the 
Construction  Division  of  the  Boston  Fire  Department,  is  good. 
This  estimated  condition  rating  is  based  on  the  minimum 
amount  of  repairs  required  by  the  system.   Unlike  the  police 
communication  system,  the  fire  alarm  system  was  installed 
in  small  sections  at  a  time,  some  of  the  older  lines  have  been 
replaced,  a  few  locations  for  boxes  have  been  deleted,  and  some 
new  boxes  have  been  added.   Based  on  past  experience,  the 
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Construction  Division  of  the  Boston  Fire  Department  estimates 
the  remaining  life  of  the  existing  system  to  be  about  15  years. 
C.   Recommendations 

Proposed  Improvements  to  the  fire  alarm  system  are 
shown  on  Map  No.  4.   The  Improvements  are  relatively  minor  In 
scope,  and  are  occasioned  principally  by  proposed  street  locations, 
rather  than  by  prpposed  land  use.   Proposed  Improvements  are 
located  principally  along  relocated  Rutherford  Avenue  and  In 
Short  Street  vicinity. 

Revisions  In  locations  shown  may  be  anticipated  at 
later  stages  of  project  development,  as  many  of  the  proposed 
Improvements  will,  of  necessity,  follow  the  path  of  new  ducts 
to  be  laid  by  the  Telephone  Company. 

At  this  time  we  do  not  recommend  any  Improvements  In 
areas  slated  for  rehabilitation,  other  than  those  caused  by  the 
redeveloped  areas.   Since  future  redevelopment  and/or  private 
construction, along  with  the  estimated  life  of  the  system, are 
all  Indeterminate,  we  suggest  the  system  be  maintained  as  It 
Is.   Renewal  of  the  system  should  be  accomplished  In  conjunction 
with  new  or  rebuilt  streets. 

The  proposed  new  wiring  In  Rutherford  Avenue  and  Short 
Street  vicinity  are  sections  within  a  loop  or  closed  circuit. 
The  proposed  wiring  from  City  Square  to  Rutherford  Avenue  Is  a 
return  line  necessary  to  close  the  circuit,  because  of  the 
deleted  ducts. through  the  redeveloped  areas.   We  recommend  that 
the  outgoing  line  also  be  replaced,  thus  avoiding  any  possibility 
of  damage  while  pulling  the  new  line,  causing  problems  then  or 
in  the  future. 
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Section  X.   TIME  SCHEDULE 

The  preparation  of  plans,  specifications  and  contract 
documents  covering  the  work  recommended  In  this  report  may 
be  completed,  ready  for  advertising,  within  about  40  weeks 
after  belns  Instructed  to  proceed.   We  estimate  the  time 
required  for  construction  of  the  proposed  work  will  be  about 
30  weeks  after  bids  have  been  received  and  the  contracts 
awarded. 
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SUMMARY  OF  COST 


WATER  SYSTEMS  $l40,250,00 
(Mains  l6  Inch  and  over) 

SEWERS  AND  DRAINS  $948,310.00 
(Mains  24  inch  and  over) 

POLICE  COMMUNICATION  SYSTEM  $  58,900.00 

FIRE  ALARM  SYSTEM  '   $  71,350.00 


TOTAL        $1,218,810.00 


NOTE; 

The  above  summary  does  not  include  an  allowance  for  land 
costs.   The  drainage  items  do  not  include  catch  basins  or  other 
street  drains,  as  they  are  considered  chargeable  to  street 
construction. 
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COST  SUMMARY  AND  ANALYSIS 
WATER  SYSTEM 
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WATER  SYSTEM 

LOCATION  -  Main  Street  near  Mead  St.  to  Rutherford  Ave. 

UNIT 
ITEM  UNIT    QUANTITY  COST    TOTAL 

16"  CICL  Pipe  LF     560      21.00    11,760.00 

Connect  to  existing  mains  EA       2     150.00      300.00 


12,060.00 
Contingencies,  Unit  Cost  Increase,  Engineering  15^         1,809.00 


13,869.00 


USE  $13,900.00 


LOCATION  -  Short  Street  between  Main  Street  and  Bunker  Hill  Street 
through  proposed  easement  to  the  existing  main 

UNIT 
ITEM  UNIT    QUANTITY  COST    TOTAL 

16"  CICL 

Connect  to  existing  mains 

Hydrants  Removed  &  Reset 


LF     700 

21.00 

14,700.00 

EA       2 

150.00 

300 . 00 

EA       2 

200.00 

400.00 

15,400.00 

Engineering 

15^ 

2,310.00 

17,710.00 

USE  $17,700.00 


W-1 
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WATER  SYSTEM 

LOCATION  -  Rutherford  Avenue  near  Auston  Street  connecting 
with  Washington  Street 


UNIT 
UNIT    OUAHTITY  COST 


ITEM 
l6"CICL  Pipe 

Connect  to  existing  mains 
Hydrants  Removed  &  Reset 


Contingencies,  Unit  Cost  Increase,  Englneerln 

USE  $37.300.00 

LOCATION  -  Medford  Street  to  Sullivan  Square 

ITEM 
24"  CICL  Pipe 
Connect  to  existing  mains 
Hydrants  Removed  &  Reset 

Contingencies,  Unit  Cost  Increase,  Engineering 


TOTAL 


LF     1,500 

21.00 

31,500.00 

EA         2 

150.00 

300.00 

EA         3 

200.00 

600.00 

32,400.00 

Engineering 

- 

4,860.00 

37,260.00 

UNIT 

UNIT 

QUANTITY 

COST 

TOTAL 

LF 

950 

33.00 

31,350.00 

EA 

2 

200 . 00 

400 . 00 

EA 

3 

200.00 

600.00 

32,350.00 

4,852.00 

37,202.00 


USE  $37,200.00 


W-2 
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WATER  SYSTEM 
Cleaning  and  Cement  Lining  l6"  Cast  Iron  Main 

LOCATION  -  Rutherford  Avenue 

UNIT 
ITEM  UNIT  QUANTITY   COST  TOTAL 

Cleaning  &  Lining  LP   3,100     7.00  21,700 

Temporary  Services,  etc.       LS       1    8,000   8,000 


29,700 
Contingencies,  Unit  Cost  Increase,  Engineering  15^   ^,^55 


$34,155 
USE  $3^,150 


w-3 
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LOW  SERVICE  WATER  SYSTEM  -   UNIT  COSTS 

16  Inch  Cast  Iron  Cement  Lined  Pipe 

Assume  8'-0"  Trench 

UNIT 
ITEM  UNIT    QUANTITY  COST 


16"  C.I.C.L.  Pipe  (In  place)       LF 

Allowance  for  fittings,  valves, 
boxes,  etc. 

Trench  Excavation  &  backfill       CY 

Allowance  for  Blocking 


USE  $21.00  PER  LF 


3.00 


24  inch  Cast  Iron  Cement  Lined  Pipe 


Assume  8'-0"  Trench 


ITEM 


24"  C.I.C.L.  Pipe  (in  place) 

Allowance  for  fittings,  valves, 
boxes,  etc. 

Trench  Excavation  &  backfill 

Allowance  for  blocking 

Sheeting 


UNIT 


LF 


UNIT 
QUANTITY  COST 


CY 


USE$33.00  PER  LF 


TOTAL 


11.50    11.50 


2.20 
6.00 
1.00 

20.70 


TOTAL 


20.50  20.50 

2.60 

3.00  6.00 

2.00 

1.50 


32.60 


W-4 
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COST  SUMMARY  AND  ANALYSIS 
SEWERS  AND  DRAINS 
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DRAINAGE 

LOCATION:   M.D.  C.  Connection  and  ovein'iow  at  A  on  Map  3 

UNIT 
ITEM  UNIT     QUANTITY      COST    TOTAL 

Regulator  Equipment  EA         1       $4000   $4000 

Tide  Gate  (  sO  inch)  EA         1         460     460 

42"  C. I.e. L.M.J.  Pipe  Outi'all   LF         400     liV-r^t'    3^,000 

$b9,460 

Contingencies  J  unit  cost  increase^  Eiii^ineering  15/6         6^919 

$6b,379 

USE  $68,400 


LOCATION;   M.D.C.  Connection  and  outiail  at  B  on  Map  3 

UNIT 
ITEM  UNIT      :,UANTITY      COST    TOTAL 

Regulator  Equipment  EA         1        $4000   $4000 

Tide  Gate  (48  inch)  EA         1  960     96O 

$4,9^^0 

Contingencies,  unit  cost  increase,  Engineering  I'i:^  744 

$5,704 

USE   $3,700 


LOCATION:   M.D.C.  Connection  and  outfall  at  C  on  Map  3 

UNIT 
ITEM  UNIT      QUANTITY      COST    TOT\L 


Regulator  Equipment  EA         1         $4000   $4000 

Tide  Gate  ( 30  inch)  EA         1  460    460 

$4,4b0 

Contingencies,  unit  cost  increase.  Engineering  15^  669 

$b,1^9 

USE  $3,130 


D-1 
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DRAINAGE 

LOCATION  -  M.D.C.  Connection  and  outfall  at  D  on  Map  3 

UNIT 
ITEM  m^IT       QUANTITY    COST     TOTAL 

Regulator  Equipment  EA  1       $4,000   $4,000 

Tide  Gate  (48  Inch)  EA         1         960     960 


$4,960 
Contingencies,  unit  cost  Increase,  Engineering  15^  744 


$5,704 
USE  $5,700 

LOCATION  -  M.D.C.  Connection  and  outfall  at  F  &  F  on  Map  3 

UNIT 
ITEM  UNIT      QUANTITY   COST    TOTAL 

Regulator  Equipment 

Tide  Gate  (36  Inch)  (at  F) 

36"  RCC  Pipe  (In  place) 

$12,835 
Contingencies,  unit  cost  Increase,  Engineering  15^         1,924 

$14,759 

uss  $14,760 

LOCATION  -  M.D.C.  Connection  and  outfall  at  G  on  Map  3 


EA 

1 

$4,000 

$4,000 

EA 

1 

610 

610 

LP 

375 

22 

8,250 

ITEM 

UNIT 

QUANTITY 

UNIT 
COST 

TOTAL 

Regulator  Equipment 

EA 

1 

$4, 

,000 

$4,000 

Tide  Gate  (24  inch) 

EA 

1 

340 

340 

24"  RCC  Pipe 

LP 

150 

16 

2,400 

$6,740 

Contingencies,  unit 

cost 

Increases, 

Engineering 

15^ 

1,011 

$7,751 

USE  $7,750 

D-2 
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LOCATION: 


DRAINAGE 


M.D.C.  Connection  and  outi'all  at  K  on  Map  3 


ITEM 

UNIT 

QUANTITY 

UNIT 
COST 

TOTAL 

Regulator  Equipment 

EA 

1 

$4000 

$4000 

Regulator  Mai:ihole 

EA 

1 

5000 

5000 

Sump  Manhole 

EA 

1 

5000 

5000 

18"  RCC  Pipe 
Contingencies,  unit 

cost 

LF 
increase, 

400 
Engineering 

15^ 

11.00 

4400 
$lb,400 
2,700 
$21,100 

USE  $21,100 


LOCATION;   M.D.C.  Connection  at  (8)  on  Map  3 


ITEM 

UNIT 

QUANTITY 

UNIT 
COST 

TOTAL 

Regulator  Equipment 

EA 

1 

$4000 

$4000 

Regulator  Manhole 

EA 

1 

5000 

5000 

Sump  Manhole 

EA 

1 

5000 

5000 

Connection  with  MDC 
Contingencies,  unit 

cost 

L.S. 
increase. 

Engl 

1 

neering 

15^ 

3000 

3000 

$17,000 

2,550 
$19,530 

USE  $^9, 550 
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DRAINAGE 
LOCATION  -  Short  Street 


ITEM 


UNIT 
UNIT      QUANTITY   COST    TOTAL 


18"  RCC  Pipe  (m  place)        LF         225      $11.00   $2,475- 

Connections  with  existing                           ^^            4^q^ 
manholes  ^A  J         •    ^ 

$2,925 

Contingencies,  unit  cost  increases,  engineering  15^  ^^^ 

$3,363 

USE  $3,350 

LOCATION  -  Medford  St.  -  Chappie  St.  to  Sullivan  Square 

UNIT 
^^^  UNIT      QUANTITY   COST    TOTAL 

,.         ^         \  TV         650      $18,50   $12,025 

30"  RCC  Pipe  (in  place)        LF         d^u      ^      ,^        r 

Connection  with  existing  ^      150.00      150 

main  ^^ 

$12,175 

Contingencies,  unit  cost  increases,  engineering  15^       ,  ^'^^^ 

$14,000 

USE  $14,000 


LOCATION  -  Austin  Street 

UNIT 
ITEM  BIT      QUANTITY   COST    TOTAL 

,.   -,    \        TT?       1.100      $16.00  $17,600 
24"  RCC  Pipe  (in  place)        LF       j.,±uu      •¥ 

contingencies,  unit  cost  increases,  engineering  15^         ^'^^^ 

$20,240 

USE  $20,250 
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DRAINAGE 
LOCATION-   Main  Street  to  Rutherford  Avenue  Between  (8)  &  (9) 

UNIT 
ITEM  UNIT       >^UANTITY     COST    TOTAL 

66  inch  RCC  Pipe  (in  place)    LP         600     $67.30   $40,500 

Contingencies,  unit  cost  increase,  engineering  15^  6, 073 

$46,373 

USE  $46,600 

LOCATION;   Rutherford  Avenue  between  (8)  &  (10) 

UNIT 
ITEM  UNIT       QUANTITY     COST   TOTAL 

78  inch  RCC  Pipe  (in  place)    LF         800    $113    $90,400 

Contingencies,  unit  cost,  increases,  engineering  13^      13,9^0 

$103,950 

USE  $104,000 

LOCATION:   Rutherford  Avenue  between  (10)  -  (l6) 

UNIT 
ITEM  UNIT         ;^UANTITY     COST   TOTAL 

96  inch  RCC  Pipe  (in  place)   LF  3,500     $132    $332,000 

Contingencies,  uiiit  cost  increases,  engineering  13:^        79jS00 

$611,800 

USE  $612,000 
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DRAINAGE 


18- INCH  REINFORCED  CONCRETE  CULVERT  PIPE 


ASSUME 

7 

-  FOOT 

TRENCH 

ITEM 

UNIT 

QUMITITY 

UNIT 
COST 

TOTAL 

18  Inci!  R.C.C.  Pipe 
(in  pl;iC'.») 

L.F. 

1 

5.30 

$  5.30 

Allowance  foi-  Maniiolc:- 

- 

- 

- 

- 

Excavation  and  B  ckfill 

C.Y. 

1.5 

3.00 

4.50 

Reaurfaclng 

S.Y. 

.5 

1.40 

.70 

arav<l  BOi-rov; 

C.Y. 

USE_ 

.15 

j;ii.oo 

2.00 

.30 
$10.80 

♦In  Place  Includes 

1.  Pljc 

2.  Laying  and  Bedding 

3.  Backfilling  to  Top  of  Pipe 

4.  Jointing 

S'iOcting   If  Required 
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ITEM 


DRAINAGK 
P^,  Il^JCH  REINFORCED   CONCAr:TE   CULVl^RT    PIPE 
ASSUI-l?:     8    -    FObT  TRENCH 

mJIT 
TOIT  O.UANTITY  COST  TOTAL 


24  Inch  R.C.C.    Pipe  L.F. 

(In  plac<*) 

Allovjance    for  Manhole:-. 

Excavation  and  B  .ckflll  C.Y 


1  7.90  $   7.90 


2  3.00 


Resurfacing 


S.Y.  -5 


»In   PlacL'   Includ.  - 

1.  Pir^- 

2.  Liying  and  BcddinG 

3.  Bac.-iming  to  Tor    of   Plp< 

4.  Jointing 

Sheeting  If  Required 


D-7 
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1.00 
6.00 


1.40        .70 


^  V  IS         2.0'^        -3_0 

arav-.l  Bo.rov;  C.Y.         -J  1T5.90 


USE  $16.00 


30-    INCH  REINFOi'iC.-.D  COIICRKTL:   CULTh;<T    PIPE 

ASSUI^Ii-  8    -    FOOT 

ITEM                                '       VS^IT  CUA^'TITY 

30    iMGi.   R.C.C.    Pip'-               L   F  1 
(In  pluc  .♦) 

Allo-'ancc   I'oi-  Mannolc. 

Excavation  and  B   ckfill     C.Y.  2.25 

Resui'faclnc;                               S.Y.  ,25 

Giav.  1  Bo    vo:.                             C.Y.  .10 

USE     $18.50 


*In  Place  Includes 

1.  Pipe 

2.  Laying  and  Bedding 

3.  Backfilling  to  Top   of   Plp-- 
'-*.      Joxr.tlng 

:  .      Siiceting   If  Requi.ed 


T^^ENCH 

UIJIT 

COST 

TOTAL 

9.30 

$   9.80 

- 

1.20 

3.00 

6.75 

1 .  40 

.35 

2.00 

,20 

$18.30 


D-8 


DRAlNAOr: 
36  -  INCH  RKINFORCKD  GONCRE'TH  CUL'/1:;RT  PIPE 
ASSUT^Ir;   9  -FOOT    TRENCH 


ITEM 

'if,    Inc.;-  R.C.C.  Pi;." 
^      (In  plac.») 

Allo,.anct'  i'or  Mani-ioL. ;■ 

Ex c .1  va t io p.  and  B  o Ic f '.  1 1  C. Y 

Resurfacing 

Qi-av./l  BO.  ro.-. 


UNIT 
L.P. 

QUANTITY 
1 

u:iiT 

COST 
13.  TO 

TOTAL 
$13.70 

2.3         3.00     8.40 


USE  $22.00 


*Iri  PlaCL  Inci^uu.. 

1.  Pip- 

2.  L.i,.  Ing  and  B^ddlnc, 

3.  Backfilling  bo  ^Tuu  -i' 
'4.  Jointing 

'  .   Sl.'cetint-  If  Required 


t's  :. 


D-9  ^ 
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$22.10 


DJIAINAGE 


66  -  INCH  REINFORCKD  CONCRETE  CULVl^RT  PIPE 


',SSir-E   12  -  FOOT 


TRENCH 


ITEM 

66  Inch  R.C.C.  Pipe 
(In  plaC'.*) 


UNIT 
L.F. 


Allovjancc  for  Manl-iol.,n 
Excavation  and  B  ckfill   C.Y, 
Resurfacing 
Qrav'-l  Bo  rov. 


QUANTITY 
1 

5.5 


USE  $67. 50 


UNIT 
COST 

^7.85 


3.00 


TOTAL 
$^7  ..85 

3.00 
16.50 


$67.35 


♦In  Pla CO  Includer 

1 .  Pipe 

2.  Laying  and  Bedding 

3.  R'tck filling  to  To}  of  P:' 
k.      Jointing 

J.   Sheeting  If  Required 


D--10 
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DRAINAGE 


78  -  INCH  REINFORCED  CONCRETE   CUL\n'RT   PIPE 


« 

ASSUME 

12 

-  FOOT 

TRENCH 

ITEM 

UNIT 

QUANTITY 

UNIT 
COST 

TOTAL 

78   Incii  R.C.C.    Pit> 
(In  plac.  ♦) 

L.F. 

1 

88.50 

$88.50 

Allcance   Tor   Manholes 

- 

- 

- 

5.00 

Excr/ation  and  B -ckfill 

C.Y. 

6.5 

3.00 

19.50 

i-iL  LUi'i aCi.n£ 
Qravf.  1  Bo   I'ov, 


USE     $113.00 


*In   Plac>'   Includf:K 

1 .  Pip..- 

2.  La:>'lng  and  Bedding 

3.  Backfillinr,   to  Toi-^   01'   Pip. 

4.  Jointlnc 

5;      Shcetin<3  If  Hequi:'cd 


$11.3.00 


D-ll 
11-18 


DRAIMAGE 


96  -  INCH  REINFORCED  CONCRETE  CUL^T-JRT  PIPE 


hSSUyiE      13-  FOOT 


TRENCH 


96  ITEM 

Inch  R.C.C.  Pipe 
(In  plac'*) 


UNIT 
L.F. 


Allovjance  foi'  Manhol..  :: 
Excavation  and  B-ckfill  C.Y. 
Rcsurfacinc; 
Qravcl  Bo  i^o., 


QUPJITITY 
1  ■ 


8 


USE  $132.00 


UNIT 
COST 

121.47 


3.00 


TOTAL 

$121.47 

6.00 
24.00 


$151.47 


♦In  Place  Includes 

1 .  Pipe 

2.  Kiylng  and  Bedding 

3.  Backfilling  to  Top   of  ?i]>r- 

4.  Jointing 

'j.      Sheeting  If  Required 


D-12 
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COST  SUMMARY  AND  ANALYSIS 
POLICE  COMMUNICATION  SYSTEM 
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POLICE  COMMUNICATIONS 
LOCATION:   Mdin  Street  to  Sullivan  Square 

UNIT 
IIM  UNIT         <:^UANTITY    COST    TOTAL 

Conduit  and  Cables  (in  place)    LF  1100    $11.23   $12, 37^^ 

Police  Box  Removed  &  Reset      EA  1      200       200 

Manhole  -  Distribution  EA  3      300       QOO 

$13,^75 
Contingencies,  unit  cost  increase,  engineering  15^  2  020 

USE  $lb,300 

LOCATION:   Rutherford  Avenue  with  Conn,  to  Main  Street 

UNIT 
ITEM  UNIT         QUANTITY    COST    TOTAL 


Conduit  and  Cxbles  (in  place)   LF         1350     $11.25   $13,187.50 
Police  Box  Removed  &  Reset     EA  1        200       200.00 

Manhole  -  Distribution         EA  4        300     1,200  00 

$i6;bb7!5a 

Contingencies,  unit  cost  increase,  engineering  15^  2,488.12 

$19,  075.' 62 

USE  $19,100 


F-i 
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LOCATION:   Rutherford  Avenue  to  Austin  Street  to  Main  Street 

UNIT 
ITEM  UNIT      QUANTITY   COST    TOTAL 


Conduit  and  Cables  (in  Place)  LF 
Police  Box  Removed  &  Reset  EA 
Manhole  -  Distribution        EA 

Contingencies,  unit  cost  Increase,  engineering  15/^ 

$24,230 

USE  $24,300 


1,775 

$11.; 

25 

$19. 

,970 

1 

200 

.00 

200 

3 

300 

.00 

$21, 

900 
,070 

leering 

15^ 

3. 

,160 

P  -2 
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POLICE  COMMUNICATIONS 


Polloe  Signal  Conduit  and  Cables 
Assume  3'-0"  Trench 


ITEM 

3"   V/I   Conduit 

#12  BWG  Gdl.  Pull  Wire 

W.I.  Fitting  allowance 

Trunk  Cable  Type  H 

Trunk  Cable  Type  D 

Trench  excavation  &  backt'111-CY 

USE  $11.25  per  L.F 


UNIT 

cjUANTITY 

UNIT 
COST 

TOTAL 

LP 

1 

$3.00 

$3.00 

LF 

1 

.25 

.25 
.50 

LF 

1 

3.25 

3.25 

Lf 

1 

3.25 

3.25 

■CY 

1/3 

3.00 

l.OC 
$11.25 
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COST  SUMMARY  AND  ANALYSIS 
FIRE  ALARM  SYSTEM 
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FIRE  ALARM  SYSTB4 
LOCATION  -  Relocated  Rutherford  Avenue 


ITEM 


UNIT 


Fire  Conduit  and  Cable  (in  place)  LF 
Fire  Boxes  Removed  &  Replaced  EA 
Test  Box  -  New  EA 

Manhole  -  Distribution  '  EA 


Contingencies,  Unit  Cost  Increase,  Engineering  1[ 


UNIT 

QUANTITY 

COST 

TOTAL 

2,550 

11.25 

28,687.50 

2 

200 . 00 

400.00 

1 

450.00 

450.00 

4 

300.00 

1,200.00 

30,737.50 
4,610.62 

35,348.12 


USE$ 35, 350.00 

LOCATION  -  Main  Street  to  Sullivan  Square 

ITEM  UNIT 

Fire  Conduit  and  Cable  (in  place)  LF 
Fire  Box  Removed  &  Replaced  EA 
Manhole  -  Distribution  EA 


Contingencies,  Unit  Cost  Increase,  Engineering  15^ 


UNIT 

QUANTITY 

COST 

TOTAL 

1,200 

11.25 

13,500.00 

1 

200.00 

200.00 

3 

300.00 

300 . 00 

14,000.00 
2,100.00 

16,100.00 


USE  $16,100.00 
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FIRE  ALARM  SYSTEM 
« 

LOCATION  -  Medford  and  Short  Streets 

UNIT 
ITEM  UNIT   QUANTITY   COST   TOTAL 

Fire  Conduit  and  Cable  (in  place)   LF     550      11.25   6,187.50 

Manhole  -  Distribution  EA       1     300.00     300.00 


6,487.50 
Contingencies,  Unit  Cost  Increase,  Engineering  15^  973,62 


$  7,461.12 
USE  $7,450.00 


LOCATION  -  City  Square  to  Rutherford  Avenue 

UNIT 
ITEM  UNIT   OUANTirf   COST    TOTAL 

Fire  .Cable  (in  place)  LP     I60O     6.75    10,800 

Contingencies,  Unit  Cost  Increase,  Engineering, 15^  1,620 


USE  $12,450.00 


12,420 
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FIRE  ALARM  SYSTEM 


FIRE  CONDUIT  AND  CABLE 


ASSUME  3'-0"  TRENCH 


ITEM 
3"  W.  I.  Conduit 
#12  B.W.G.  Gal.  Pull  wire 
W.  I.  Fitting  allowance 
F.  A.  Trunk  Cable 
F.  A.  Circuit  Cable 
Trench  excavation  &  backfill 


UNIT 

UNIT 

QUANTITY 

COST 

TOTAL 

LF 

1 

3.00 

3.00 

LF 

1 

.25 

.25 
.50 

LF 

1 

3.25 

3.25, 

LF 

1 

3.25 

3.25 

CY 

1/3 

3.00 

1.00 

USE  $11.25  per  L.F. 


ITEM 
#  12  B.W.G.  Gal  Pull  wire 
F.  A.  Trunk  Cable 
F.  A.  Circuit  Cable 
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FIRE  CABLE 

UNIT 

UNIT 

QUANTITY 

COST 

TOTAL 

.re          LF 

1 

.25 

.25 

LF 

1 

3.25 

3.25 

LF 

1 

3.25 

3.25 

6.7; 


USE  $6.75  per  L.F. 


F-- 
11-27 


f^  9  U       3  2 


«^P«t   on  major  =,• 
Wter   system     ."^"'^  °f 
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